Two Brassica napus genes encoding NAC transcription factors are involved in response to high-salinity stress.
The NAC protein family is one of the novel classes of plant-specific transcription factors. In this study, two genes (BnNAC2 and BnNAC5) encoding the putative NAC transcription factors were identified in Brassica napus. Sequence analysis revealed that the deduced BnNAC proteins contain conserved N-terminal region (NAC domain) and highly divergent C-terminal domain. Yeast transactivation analysis showed that BnNAC2 could activate reporter gene expression, suggesting that BnNAC2 functions as a transcriptional activator. Quantitative RT-PCR analysis revealed that BnNAC2 was preferentially expressed in flowers, whereas BnNAC5 mRNAs accumulated at the highest level in stems. Further experimental results indicated that the two genes are high-salinity-, drought- and abscisic acid (ABA)-induced. Overexpression of BnNAC2 and BnNAC5 genes in yeast (Schizosaccharomyces pombe) remarkably inhibited the growth rate of the host cells, and enhanced the cells sensitive to high-salinity and osmotic stresses. Complementation test indicated that BnNAC5 could recover the defects such as salt-hypersensitivity and accelerated-leaf senescence of vni2 T-DNA insertion mutant. Several stress-responsive genes including COR15A and RD29A were enhanced in the complemented plants. These results suggest that BnNAC5 may perform the similar function of VNI2 in response to high-salinity stress and regulation of leaf aging. Key message BnNAC2 and BnNAC5 are salt-, drought- and ABA-induced genes. Overexpression of BnNAC5 in Arabidopsis vni2 mutant recovered the mutant defects (salt-hypersensitivity and accelerated-leaf senescence) to the phenotype of wild type.